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| ,~I-— Distribution. 


fi A — Determination of the actual distribution of the corn borer in 
the Ui Bs 
"1 -— One man at each laboratory to determine material sent in by 
Mr. Worthley's field scouts and quarantine inspedtors. 
Adults reared tc confirm larval determination when material 
is submitted from new, widely separated, areas - or from 
new host plants. 


II - Control 


A — Burning infested material. 

1 - By machine. 

2 - By various farm methods. 

@- Poling and raking. b - Mowing and raking. c - Cutting 
with "floater" and raking. 

(1) ~ Check effectiveness of various burning methods by 
computing per cent of living borers remaining in 
debris; compared to original borer population, 
per acre, Wethod ~- examine all plant debris on 
soil surface of one sq. rd. in each of 5 repre- 
sentative portions of each field. Indicate volume 
of debris by linear measure. Include notes on 
recent history of field. 

B —- Feeding infested material to livestock. 

1 - As ensilage. 2 — Direct from the field. 3 - From the 
"cutting-box." 4 — From husking machines, equipped 
with shredder-heads, cutter-heads, or compinations 

Fr) thereof. . 

° a@— Check percentage of borers surviving above treatments, 
by an examination of definite units of treated mater-— 
ial, (usually 100 stalks), the larval expectancy jpe- 
viously computed. Important: Retain any living larvae 
found in treated material, until pupation or death. 

C ~- Plowing infested material. 
1 - Experimental sutdies. 
a -— Autumn series, plowed on various dates from Sept. 15 
om DOOw 5. 
(1) - Plowing infested cornstalks or stubble, the larval 
AMO MER previously computed, in small. areas 
(16' X¥ 16'), In duplicate series. One series with 
clean soil surface to simulate clean plowing. The 
other series with average amount of corn debris on 
soil surface. Check with small hand burials, with 

. recovery trap adjacent. 

rh (a) - Erect recovery trap at various distances from 

plowed area i.e. - adjacent, 12.5 ft. distant, 

25-f£t. .distant. | 

(aa) - Daily examination of recovery trap to deter- 

mine number and per cent of larvae reaching 
soil surface and entering recovery traps. 
Gives data re daily rate of emergence from 
soi] and distance of migration. Does not 
indicate per cent of survival under field 


conditions. 
(bb) - At close of experiment examine all debris on 
ee soil surface for dead or living larvae and 


pupae. With (aa) this data gives total num 
ber and per cent of larvae reaching soil 
surface, 

(cc)- At close of experiment dig up and examine 
all plowed under portions of cornstalks ot 
stubble, together with nearby soil, for dead 
or living larvae and pupae. This data will 
indicate the number and per cent of larvae 
dying in soil, or not reaching soil surface. 

(dd) - Larvae not accounted for in (aa), (bb) and 
(cc) may be classed as "missing" i.e. -— died 
and disintegrated in the soil, or reached 
mil surface and were destroyed by natural 
enemies or weather conditions. 
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(2) — Plowing infested cornstalks and stubble under 
acre each. Using newly developed special Oliver 
plow equipped with 13" bottom and combined 
rolling coulter and jointer. Determine best 
adjustment of coulter, jointer and chain, or 
material completely. 
(a) - Standing cornstalks without previous treat- 
ment. 
b) —- Standing stalks after double discing. + 
Cc 
dad) - Stubbl3: approximately $" in height. 
(aa) - Check effectiveness of each treatment 
as detailed under A~2-a-(1). 
b —- Spring series, plowed on various dates from April 
(1) and (2) —- Same as autumn series under a. 
c —- Statue of fence-row, field—border etc, as shelter 
for larvae migrating from plowed material. 
rows and fiecld-borders. Erect receovery trap 
around area. 

(2) - Daily examination of recovery trap. Return lar- 
vae found therein to center of enclosed area. 
ial within recovery trap. Compute per cent 
larval survival and adult emergence, 

ad -—- Special laboratory studies to determine influences 
inducing larvae to desert plowed—under host plants. 
a- Check effectiveness of fall or spring plowing 
under farm conditions, using method detailed under 
A-2-a-(1). Necessitates large scale field surveys 
to determine larval population in cornstalks or 
(Method of determining larval population detailed 
. under IV-D-1). 
D - Time of planting and selection of types, varieties, or 
or strains of corn — to avoid commercial damage. 
with agronomists of Michigan State College). 
a—- Experinental plot. 

(1) - On successive dates, plant standard varieties, 
or strains, or corn used commonly in the region. 
eggs and larvae per plant, per cent ears in- 
fested, date of mturity, yields etc. 

(2) - Develope strains of corn possessing natural re- 
sistance to severe corn borer injury, with due 

(3) - Develop strains of corn which may be planted at 
the optimum tine to escape severe infestation 
and yet yield profitable returns, 

(4) - Test any existing strains of corn, not tested 
injury under corn borer conditions. 

ée - Experimental studies in New England (cooperating with 
agronomists of Massachusetts Agricultural Experiment 

Station). 

3 - Field observations. 
a- Analysis of effect of time of planting and selection 
of types, varieties or strains of corn; as shown 
by data secured in infestation surveys of commer-— 
4 Phenological studies on the development of common 
trees or shrubs, to correlate plant development with 
the optimum time of planting to avoid severe injury 
by the insect and with the seasonal occurrence of the 


field conditions, in strips of approximately 1 
wire (#9 galvanized) to turn under plant 
- i" x " using stalk-cutter. 
i - May 15. 
(1) - Place definite number of lorvae in typical fence- 
(3) - At close of experiment examine all plant mater- 
2 —- Field observations. 
stubble of each field before the plowing operation. 
1 — Experimental studies in the Middle West (cooperating 
Record per cent of plants infested, number of 
allowance for data secured under (1). 
previously, for possible immunity to severe 
&@ — Experimental plot. Same as D-l-a (1), (2) and (3). 
clal fields (Method deftailed under Iv-D-1). 
insect. (independent of calendar dates) 


Fan eae 
mt 


Fi oe 

eerie © 
Lt Vow 
hits 


wi, 


Wah ae 
Seated “sistwoxg 


re 


aoovittw eda 


ag mise hay) atiuob ed te nal ay 


iat tuoealoee Shee 8 
tenon wk ms Yloranenctags. 
tnumtcort o£ Spt 
oh neue et 


“ 


Thigd wets ayteb awottiy BD 


30 wesenerhia the aoe 
besdoevag | a ‘fetes 


on okedtss nods oe ons dus or cpa ~ Te bake D) 


fl ‘i 
A tea ip 
eh ny i" 
U 


aty 


ay 


on 
Be alates swansea 


‘ oe 
tht F aes ag 638 “4 HHO Sank LE tt Pa fg jones? © su ters. id rat 
shri s on) twig Le mie i bt og ke saved WT». 
~porex foogagt al osvrel 36,16 anikiy yPiukteh) eoeth- {£) re 
qort yireveoou: tourg .eceotac+h ties Des anor id 
eas 2035 DIVess ; 
tee KmiSR. -<Got? WRaVQRHS be awotie hie yi f ist (3) fs 
“yeein: Se ¢ofsie Jo toegnan ovis toteut Baur a ae rst ' , i. 
roth theta Ils suisags taawireds. - te aaolo th = €@ 
rig 2G hugo D Pat ed WEey 09a sintke Led 
: 2) pOeReaetoam 3s Line, S86 ikon fOVLs g£ 
Beow ol, fen! Bove: 5 oy ah oF 8 ed bine % \ (idly. egodet fais ae = h 
einntiq teod ishassbswolg srenen OF . or LOL. git toubak a 
ve ie sue. FRU ie * re t4: ali cew bisit - > Ss “i 
nod@oiec. yninge: to List te. Bis. TUvETOOTLE Boe ~ rs) ‘ Py 
soho belteseb borden xs tid Bid oto h tee boo mtet  Sobee : : 
everive Diol? siege eat af. abs ateoeeoet | CE} fh Pn). 
so nbinegeci09 Ags bs illee oq Lewss See LOTS. OF 
poLtestigo wcbioig 6 as ‘gonad. biet? apse to eLddy se : 
eo “olrsingo Levial ynaiuioxeteb to ental) ) 
) ‘ Pky i Goa i -TE Mi re ny wl 
1 ,aséteitay ,aseyd to mpdds ites baa gndfoatq¢: to sett = @ ae ty, 
'  eagniat Tetovemmos £) av. : Gt - AOC . ae enkorse ic : 
enki Wao D ) heheh 6 fib oy eat at aot hu tu ies) neh ogee. - ty 
.(ageliod sies@ a ag lank to stetmrotia via 
a Oke Lapa efi FOGRE be 
aettelxsvy hrpbosse taaig ,e632b 6 r8y feos A > 
-aolass ois at Ninommocn bse AT [oO aniaute ee 
to yveduusn (Ootastalh etaedy 16 th 560 THE, DICOSR 
“ti 8s et Teg ,tnely 26-7 (SOV ie ay § has Bune 
5 esi - 648 obledy .yticuwt aa 20. OFAD. . ‘botest af 
ye Earuton carhaevendg oom ta ecinete - eqotey 0 ~ {$3 
ov Atiw .wiuitt tetod 1t00 gryNae OF ‘gonatete |, 
LOL) ebm honoes Biap °%0 » Sodowol le a 
$a Botaeic of veg dokse 709° to Rater te Gateyed - t€) 
qofesieutial stoves «< none “6f ae wWaebigqo. she 
: rutes eldatitorg & Loay toe. bas | , 
hatauot ton i> To eras yids ghxo qe Suet + CH) Pe 
wieves Ct (rinse efddacc int ,Viasoret ne ih 
| TT gerrott Ehaod 1eLed 1200 von yautel.. | a A 
ditin anita rad: ) banal gah woth as, 2s 4 Bud B is asiteiteaed - s. . ‘7 cite 
thanliedqrs Cero iuokyph eltesudorsee ¥0 iste mie be se 
Re ; r : - HORkTC ‘is ¥ ; oa vi a be 
st Ff) pne (S) (4) af A as eae ’ tote fetid “sque = Ree ee 
tie Lai ktavreado . eee ie es eal} 


sorioetsea Das: Xo 
eine As 
“tom ing to" BVSVINAG 
(1-Q.9F cebiw 

: OREO O 
gi ke tients 
: Uta Cid ereve a 
end To Fonrettsl 
{(ae7ab 


gittinta 
“e100 he fen aeta 


S¥SD: faalg 


sobitt Lad 


vine %o toette To, bhayleea” - 7) 


ngitefeute 
bs f det ob Caste ig ea oh 

20. PrHetago Lerph oot ap -@F 

seetertoe ioe 

phowe.-oF gad top 
09 Laioesee ey haar | 


"O gubtetiey i) 
f- 92 paaeoes 


oa 


SS 


bytn. 
aaHite 
ie Kh hie 


sound 


Od! 


-3- 


“@ ~ Ghoice of plants upon ‘hica observations are recorded, 
dependent upon their impertince in the local tars OF 
each region involved: White Qak (Quercus alba); Red 

ak {Q. ruba); White Ela (Ulnus anericana); Shag-bark 
Hickory (Hicoria ovata); Norway Maple (Acer platanoi- 
des); Red Manle (A. rubrum); Sugar Maple (A. sacchari- 
on American Beech (Fagus grandiflora); Yhite Ash _ 
(Fraxinus americana); Horse Chestnut (Aesculus glabra; ; 
Cotton-wood (Populus sp.); Gray birch (Betula populi- 
folia); Stag-horn Sumach (Rhus typhina); Smcoth Sumacl 
(R. Slabra); Zlder (Sambucus canadensis); Concord 
Grape (Vitis labrusca Hort. var. Concord) and Purple 
Lilac (Syringa vulgaris). 

b - Phases to be recorded: swellin.. of the buds, bursting 
or the buds, beginnin, of leafing out, zeneral leafin; 
out, beginnin., of blossoming, general blossominz, 
change in color of foliaze, beginnin. of lear fallin;, 
end oi leaf fallin:, beginning of seed ripenin. , 
general seed ripenin:, Desinning of seed falling and 
end of seed Yallin:. 

(1) - Development of plant correlated with curves of 
temperature and precipitation. 

~ Status of host plants other than cora. 

1 - Experimental studies in the Micdle West. 

a — Experimental plats of cotton, millet, the more in- 
portant sorzhums (includin, broom ccrn, sugar cane, 
Sudan grass, Johnson erass), oats, barley, beets, 
beans, celery, potato, tomato, sunflower, soy bean, 
Cowpea, alfalfa, clover, sweet clover, buckwheat, 
dahlia, gladiolus, carysanthemum, cosmos, canna, 
granium, zolden glow, hollyhock, calendula and zinnia. 

(1) - Determine per cent of plants infested by ezus, 
larvae or pupae, and desree oi injury. 

(2) - Note distance from growing corn or infested corn 
remaants. 

(3) ~ Note whether infestation is direct or the result 
of migration from other plants. 

@ - zxperimental studies in New England. 

a - Same as H-l-a, including only those plants upon which 
adequate information has not already been secured. 

b - Study of plants which may be repellant or toxic to 
the borer. 

¢ — Study of effect of isolatin, cern borer on certain 
Susceptible host plants (beets, beans, dahlia, heiip, 
Polygonum, Xanthium, Ambrosia) to determine whether 
such plants will suppcrt the insect indefinitely, 
whether there are host plant races and the efirect of 
such isolation upon the insect. 

3 - Field observations. 

a -— Check results secured in z-l and 2, with commercial 
plantings. Special reterence to inYorietion needed 
for general control, guarantine and scouting. 

b — Study of infeskation in weeds and large~stemmed cras- 
ses. 

(1) - Determine per cent of plants infested by ez .s, lar- 
vae, pupae. 

(2)- Note distance trom erowin., corn or infested corn 
remnants. 

(3) - Note whether infestation is probably direct, or 

the result of mizration frou corn, or other plants. 

- Special field machinery. 

1 - Low cutting devices. 

2 — Combination machine to cut low, husk and shred (or cut). 

e Stubble pulverizer. 

a — Check effectiveness of each as detailed under B-l-a. 

Disposal of infested material in manure pile or barnyard. 

1 -.:°:" 4% Animal manure. Mortality of larvae contained in 
corn, or other plant, remnants when incorporated in ani- 
mal manure, 

a- Entire stalks. b — Portions of Stalks. c — Cobs. 

d —- partially buried. e — Entirely buried. f — Under wet 
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ist conditions. g ~ Under dry conditions. 
woLe ortein of manure i. e. - horse, cow, pig, sheep, 
etc. 
- £ imental studies. 
I nga mete sample conditions as set forth under 
a toe. poorpora e infested remnants cpa Lae 
img d@finite larva expectancy. rec y 
trap to intercept migrants. At close of experi- 
ment determine larval mortality by detailed 
examination of treated material. 
~ observations. 
ot yr haneasiats examinations of corn remnants in manure 
pile or barnyard under conditions detar e rom 
a to e, preferably in spring just prior to pupa- 
tion. Note number of living and dead larvae or 
pupae per 100 ft. of remnants. ; 
2 — Artificial manure. Treat infested corn remnants with 
alkaline nitrogenous fertilizer. 
a —- Same as Gl-a to é. : 
_(1) - Experimental studies - Same as G-1-(a). 
H — Storage of cornstalks. 
1 - Experimental studies. 

a - Separate lots of infested cornstelks stored under cover 
at intervals from late Autumn to late Spring. Store 
under various conditions i.e. - warm dry, cold dry, 
warm moist; in structures excluding precipitation and 
in structures partly open to the weather. 

(1) - Screen each lot, or standard portion thereof, con- 
taining definite number of larvae, and observe for 
emergence of adults. Note per cent larvae develop- 
ing into adults and dates of emergence. 

(2) - Late emerging adults confined in cages to note fe- 
cundity and seasonal development of progeny. 


2 —- Field observations, Checking above, by examination of 
cornstalks, corncobs etc, stored under various conditions. 


I - Trap Crops. (Incidental) 
1 - Field observations in Middle West. 

a-— Check results of previous years on farms, or in locali- 
ties, where a sequence of planting occurs, and which 
includes very early planted early maturing corn. 
Special emphasis upon areas of heavy infestation. De- 
termine per cent of infestation, larval population and 
damage in corn functioning as a trap crop, compared to 
later planted corn in the same, or nearby fields. Also 
analyze results of annual infestation survey, and 
experimental plot data, on same basis. 

2 - Field observations in New England. 

a-—- Same as J-1, with due allowance for 2 generation habit 

of the insect. , 


Iii - Life History, Seasonal History and Habits. 

A - Assemble following data re Life History based upon field 
and laboratory observations. (Listed according to season-~ 
al occurrence). 

Note:— Activities listed under III-A are confined to the 
Monroe, Michigan laboratory, since sufficient life- 
history data from their respective sections has been 
secured at the Arlington, Mass., Scotia, N. Y., 
Silver Creek, N. Y., and Sandusky, Ohio laboratories. 

1 — Duration of pupal period. 

a —- Confine 100 fully grown larvae from the field in smalx 
glass—tube cages, just before pupation is expected. 
(1) - Note date of pupation, date of adult emergence 
and sex of adult. 


b - If possible, secure similar data from ae formed 
under field’ conditions. ate: 


2 - Duration of adult period - note following points. 
a—- Preoviposition period. b — Oviposition period. 
g se ee period on which no eggs deposited. 
@ - Fertility of eges under ob j 
a. Hatching (%) && 5 sel lichtataatt 
< ~ aes eges per day in oviposition period. 


" cluster. 


Rehm ata tem ey at “ Pag pce mire en 
qaletgee | Be ie 3. é ” Sa 
Baden h > seofo 3 a 
: “Tetroten petnend | 6 


youn. at: atnenms4 itt08 ‘oO enott ot 
8 ‘neat deiisted§ ‘anoliihess ayostais ‘ners. tad 20. 
- equq es “taltg taut” gaitqe ak ei 
“70 stivted tao baa jxivil to resem oto $ 
- atee GMO. et0o-betestek taezt 28 TURE 
| | "wes dLdete® sudnsgersae a 
@ Of 4-[-D 
aba hal ee ~ weabena fatns 


=> 
~ a 


hes , : -adilstany 
; “,acibsute aoa - 
s9¥00 tebae - helene mits BxtOD. find no tent. to stol - 2&8 


eee of Te avat mort eluvietal tz 
= Oo ,Vrb ataw <-..0.£ saxoltibaca 
bas 26 ttetigq ooTg gaibutoxc soustousia By ae Hy Py mm) 
; -Tedtceaw ait of asqo vidweq estutoutie at 
-100: ;toeted? gofttr1oq brebasta io. ,toL doses aeste - (£) 
sot sviseado bas. ,cavrel to rsdn stialteh aninia? 
~qolev sh savin ineo 18g .etok -atkubs to soneytems 
: _ 1 ecu gieme to eetsb bus atlabe ofa Pt 
ot ose8 -@6gs°0 af Benttnos oe? lube ah Soper Bt ae - (S) 
<3 enagong te *rem@olevel feqosses Bre. vt ibay 
' ko sekianinsxe yd ,evoda guidoss> jedoiteveereda bEoRY ~ § 
satabibaos aycitey zehau bexdte 098 adoorTeD , gan 
| ‘{Letneb kook) por 1-1! 
) tae® oLbbixt at. snoiteviesde b{sit - L 
* 2es00! ‘et to ante? BO SiHoY avo tvstg to ‘etivest soe09 = a ; 
dofdw brs eme 00 gmitsalg to soxeupss & stedw ,asit 
too ant y tem “bts. beisalg fre yrev seiulont 
-s .A0 ritstastal yrsed to ener woq eiesiqas [eiseqé 
Hee soktaliqoq {svzeil Raper es + to: e ge em 
a? Dbetsqmos , St? 2 as neitonwy gt00 & aRsa sb 
oalé sabieit ps ih a8) pred ne ai‘ atoo betasig tessl 
bus :yeymwe soitstasiai: Leucia to eiftuveot oxyisas 
am -ciese emee no ,6trh 19¢4q Latmomitegxe 


= ed Bat busisnk wok si ercttsviesdo bLolt - S 
 wided sre S 26% nonanel is ah atiw .f-E se omat - & 
| ow cee ae eat Yo 


se ee ae atl cst iggsis Sebl ~ tif 
bie tt “om bescd Yio? ai 5 art o ae wolliot s sak - A 


+ aoe eee. of” aaipacons be gut): senostrviesdo. tarods£ bas 
: me Soe ene fs 
aie of beakivoo ets a-IIT tebaw- -pegail ashsivivoa ~tgtol 
-~etll txetoitive eonte ,ytotetodel nestioim: ees 
need eed ancifons evisseqess tleit: mort Stok - yrddeid 
‘ -¥ 4 , etre’ ..ecck rine ae 8 te beit982 
eebtosetodal: old ., Vlanbriss men = a serd ene 


eerie -J 
Etema- ai btelt sat moet sovicl on yily 78 
whetoegyks af roti squg. erated tang. Lge See 
énqogieme tLubs To otab- aottequy yo g90 ane) (4) 
; as ens 
 bemro} etgqus mort otab inkimte Suose ,eidienog 2h =o 
2 a: 1 «Gt ol? ibaoo as ee _ eit 


. setaiog gqtwoLfot. etom - boiteq: tings. to. 
-;botisq gotsteogiv0 -d . -bolieg pe q 
bet Laoqeb Base Oa Aoidy no botte@ nabtisoqiyo® f 


mob vernonde ‘igiow Hate e. ure 


nae: si sinodtve vs xsi ae 
om cence Pha: 


a 5 ~ 

Number of clusters. 

- Maximum eggs per diy. 

~ Postoviposition period. 

~ Longevity, male and iemale. 

Note:- To obtain this data start at least 50 flower- 
pot lantern-globe cages containing material on which 
to obtain oviposition (a small corn plant or other 
favorite host in a bottle of water). Provide moisture 
for the adults to drink. Count number of eges accura}el / 
under d and h. Be sure to examine glass sides of cage, 


cheese cloth top, and large particles of soil on surface 
as well as host plant. When eggs are deposited on host 
plant or other transferabie medium, such eggs should 
be placed in a salve-box and given a serial number un- 
n to. for "Egeg-Incubation" (1,12-1) and 
peies te aouidcne made in the adult cage beta of the 
disposition of the cluster of eggs. A separate salve- 
box each day for each adult cage when eggs are found 
therein. A moist piece of white blotting—-paper in 
each salve-box. Notes accompanying each salve—box 
should show date eggs oviposited, number of clusters 
and total eggs thercin. Examine salve-boxes each day 
and note when hatching occurred. These salve—box cages 
will show "Duration of Incubation" period. and render 
unnecessary a separate set of cages for this purpose. 
Several days after eggs have hatched or when time is 
available examine contents of each cage for unhatched 
eggs, which will give data under ¢@ and f. A tabulation 
of the notes for each adult cage and accompanying 
galve—boxes will give all data listed under e and the 
incubation period in addition. 
3 - Duration of egg period. 
a-Fully covered under B - 2. Construct a separate table, 
however. 
4 —~ puration of the larval period. 

a — Determine larval instars, both number and duration, of 

100 larvae. 
Note: Attempt to carry through about one-third of this 

work with each the early, midseason, and late larvae -- 


in order to distribute the time clement and also to 
note differences in the length of time required for 
passing through the various instars 4t different times 
during the season if such differences occur. 

B — Assemble following data re Seasonal History based upon 
field and laboratory observations. (Listed according to 
seasonal occurrence). With special reference to informa- 
wen needed for control, quarantine and scouting opera- 

ions. 
1 — In the Middle West - (one generation). 
a — Pupae (from overwintering larvac) in field and in cages 
(1) - Bate of first occurrence, progress (percentage), and 
last occurrence essential. 

Note: Field cllsctions (or examination of material 
kept under natural conditions) at frequent and 
regular intervals (3 days for example) beginning 
approximately May 10. If possible each examination 
should be based upon a standard, definite number 
of individuals. 

(2) ~ Note winter mortality, disease, parasites, preda- 
tors, etc. during progress of field dissections. 
b —- Adults - in field and in cages. 
{i} - Same procedure as in a - (1). 
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ve - Eggs - in field and in cages. 
(1) = Date of first, maximun and last occurrence in 
field, 
Note: Occurrence and hatching of eggs in the fiela 
can be quite accuratcly estimated from data se- 
cured. uncer B-l-a-(1) and b (1) in conjunction 
with ‘duration of preoviposition period of adults 
and in¢ubation period as secured in adult cages 
uncer A-2,; but it is desirable to obtain as many 
actual tield records as possible. 
d - Larvag ~ im field and in cages. 
~ Date of first occurrence, brood 
(2) - Paté whén last instar laryae of sunmer/ are pre-~ 
gent in’ the field. 
ate when these larvac become numerous. 
Approximately the date when majority of larvae 
cease feeding and become mature. 
@ — Number of generations. 
(1) - Special fiela observations to determine whether 
wore than one generation develops in the field. 
(a) - Examine early planted corn (about Aug. 15) 
for pupae. 
(Cc) — Framine late planved corn for eggs or: early 
4 -nstar larvae Mate Aug. or early Sept.) * 
» (c) - Note pupas, or pupel cases, indicating sum- 
- mer Pec iton found during progress of general 
tr special dissections. Me « 
f£- Phensiogical studies on yee development of common 
a] tress er shrubs to correlate with seasonal occurrenc= 

. Gx the iasect - as detailed under II-p-4. - 

& - Syuit.of influences responsible for variations ih: 
nuthur of generations in different areas within World 
distribution of the insect, 

(1) -~. Biclogical, meteorological, ecological studies 
oe th let ee 
(a) -'Réesring two generation material originating 
. from New, England, at Silver Oreck, 2.7.) in 
veo Latee Field cages. 
(b)*- Cross-—breeding and rearing (in large field 
bei: weeks sz4ci ame ea that - Single. generation females and 
two generation makes. 
; (Db) - Single generation males and - 
f two generation females. 
; (c) - Completed studies indicatad in Appendix. 
(2) ~ Biological, meteorological, ecological studies in 
, BUPOpes ys | . 
| (a) - Detailed in section VI( Investigations in Euror. 
¢ = Seasonal History in New England (two generations) 
a- y's pupas (first brood)-.in field and in cages, 
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1) - Sane proccdure as B-l-a-(i)}. 
eyes ao Te 
0 - Aduits (first brood)— in field and in Cages. 
(1) ~ Same procedure aS a~ (1). (cen 
¢ - Eges (first brood)-~ in field 4nd in cages, 
(iy ~ Same procedure as B-1-c-—(1), except that New 
4 England records for duration of stages should be 
used, 
ad —- Larvae (first brood) ~ in field and in cages. 
(1) ~ Sau: procedure as B-l-d-(1) to (4), 
e - Summer pupae (eecond brood)-—in field and in cagés. 
(1) — Sase procedure ag B-l-2-(1), 
f- Summer adults. (second orood)— in field and in Cages. 
(1) ~ Same procedure as B-l-p-(1). 
& - Summer eges (eecond brood)- in field and in cages, 
(2) - Same procedure as B-2-c—(1). 
h ~ Overwintering larvae (second brood)~ in field and in 
cages. 
(1) - Date of first occurrence. 
(2) - " when last instar larvae are present in the 
field. 
tf ~ Date when these larvae become numerous, 
) - Approximate date when majority of larvae cease 
feeding and become mature, 
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i = Snecif®l Field observaticns to deteraine tac pronor 
tion oy single and two zeneretion 4 eee x 
: percent of 3gusier pupation néicatin. 2 
Monenoreticns sarics fron yerr to year, cependert 
upon meteorolor:ical concitions. 

(1) - Dissection of early and mid-season planted corn 
2) - it " " " it " maturing weeds 
3) - Anélysis of any case rearin_s under way. ' 

j - Special observations to determine possible occurr- 
ence of 3 zenerations. Note: Third seneration 
individuals developed in IjIé-and 1921. 

(1) - Dissection of late planted corn or late uatur- 

ing, weeds. : 

(2) Analysis of any cage rearinzgs under way. 

k - Phenolosical studies. Same procedure as B-1-f. 

1 = Study of infuences resnonsible for variations in 
nunder of senerations in different areas within 
World cistribution of the insect. 

(1) - Bioloyical, meteoroloziceal, ecolosical studies 

in the U. 3. 

(a) - Rearing material orisinatine from several 
Gifierent areas, at Waltham, Mass., in 
large field cages. 

(@2) - Material from western New York (one 
ceneration) 
bb) = Waterial from Fronce (two cenerations ). 


COg he: " Italy it 
dd) = " " Hungary (one generation). 
(b) - Cross—-breeding and rearing (in farce field 
cages) of 


(aa)- Single generation females and two genera. 
tion males. 
(bb)~- Sinzle generation males and two ~enera- 
tion females. 
(c) = Completed studies indicated in Appendix. 
(2) - Biological, meteorological and ecolovical 
studies in Zurope, 
(a) - Detailed in section VI (Investigations in 
Burope). 


C ~ Habits (Larvae) 


l - Migration 
a@—-— From material plowed under or puried in soil. De— 
tailed under “Plowing” (II-C). Includes mizration 
to soil surface and distance of micration to sur- 
face debris, fence-row, field-border etc. 
® —- From or to growing plants, or plants in natural 
position 

(1) - Corn to vegetables, field crops, flowers, weeds. 
and vice versa. 

t2) - Objective and distance of mizration. 

3) - Percentage of total larvae micrating 
c= From, or to corn in shock. (4ock) 
(1) - Period og greatest activity. 
2) - Causes of misration. 
- Objective and distance of micration. 
) - Percentage of total larvae micsratine. 
ad - From or to corn, or other plants, cut and oiled. 
(1), (2) and (3) ~ Same as C-l-c. 
_ @-To other parts of sane host. 
‘ (1) - Dispersion of young larvae after hatching from 
ege—-cluster. 

(2) - Numerous examinations in stubble of field and 
Sweet corn, cut at various dates (beginning 
approximately Sept, 1), and at varying heights, 
to determine per cent of total larval popula-— 
tion of fiele remaining in stubole. Jompute 
per cont stubodle infested, average larvae per 
infested stubble, average larvae per 100 stub- 
ble (infested & non-infested), total larvae in 
Stubble per acre, total larvae in stubble of 
ervire field. Note average height of stubble 
whether hand-cut or machine Cut, approximate zg 


cote of cutting and recent his ory of field. 
{Method sane as detailed under tpt): 
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Note: Usunlly 2 pronounced movement of larvac, 
to tuc lover part of the stalx, occurs during 
the late summer and early autuian. 

(3) -— Conditions favorable for mi.ration to ears. 

£ ~— Influence of natural or artificial barriers in 
preventing or liwitin, mizration. 

—- Daily and seasonal period of «reatest wigration. 

wMeteorologsical influences affecting migration. 

—- Migration to plants, or inanimate objects, for 
sheiter. i.e. — Grape vines, black—berry 
canes, wind-fall fruit, under loose bark of treex 
loose leaves, sod, fences, buildings etc. 

(1) - Determine weether such larvae pupate and de- 
velop adults. 

j - Migration, mortality and establishment of newly 
hatched larvae. Detailed uncer 0-3-c. 

k —- Special examinations to trace migration of lar- 
vee from upper to lower portion of stalk. Stand- 
ard unit orf stalks cut at 3 inch intervals from 
3" to 24" in height every 2 weeks between Sept. 
1—- Nov. 1. Note per cent of total borers in 
entire plant remaining in such stubpdle. 

Hibernation. 

a - In locations detailed under Q-1-i. 

b — In normal location within host plant. 

c-—- " gnelter plants, upon which larvae do not feed. 

d — Mortality during hibernation. 

(1) - Experimental studies. 

(a) ~ Isolation of sample lots of cornstalks, or 
other host plants, larval expectancy pre- 
viously computed, in locations representin; 
different ecological influences. Compute 
per cent mortality. 

(bo) - Compute per cent mortality in locations re- 
presented by 2 - a toc inclusive. 

(2) —~ Field observations. ~ Ee 

(a) - Note per cent winter mortality under 
natural conditions. Taken incidentally 
during all field observations and dissec-— 
tions. 

e — Study of factors influencing hibernation, under 
controlled conditions, indicated in Appendix. 

f — Meteorolozical influences affecting nibernation. 

(1) - Precinitation, temperature and seasonal dis- 
tribution of the same. 

Mortality. 

- Durin, hibernation. Detailed under C-2-d-(1). 

- " remainder of the year. Same as 0-~2-d-(2). 

- " establishment of the young larvae. 

(1) - Experimental studies. 

(a) — Detailed observations on eg2-clusters de- 
posited on different types, varieties and 
strains of corn,and other susceptiodle 
plants, to determine the relationship, if 
any, between lerval morta.ity and tne host 
plant selected for ez: deposition. Parti- 
cularize on different portions of the plant. 
Count ess in each cluster, and determine 
per cent of larvae which become established 
and reach maturity. 

(0) — Small plats of corn representing standard 
types, varieties and strains planted on 
successive dates and infested artificially 
with definite numoer of eggs. All naturally; 
deposited ex.s removed. Data secured as 
detailed in 3~-2~{1)-(a). 

(c) -Duplicate series. Same as (b) except that 
plants are subjected only to natural in- 
festation, 

(d) -Ability of larvae to hatch and reach plant 
from eg:-clusters dislodged from plants 
and falling to soil surface. 
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(e) - Special observations to determine per cer? 
of larvae reachiag maturity Crem ¢gs de- 
posited on corn, planted after June 10. 
‘Refers to proposition of universal late 
planting}. 

(2) - Field observations. 

(a) - Detailed ooservations similar to %--c-(1)- 
(a) and (c), in commercial fields. Iso- 
lute biocks of plants in represenvative 
portions of cownercial cornfields. All 
natural infestation. 

d — Mortality caused by exposure to direct rays of 
sun. (Include observations on egzs and larvae 
under natural conditions). 

e — wetecroiozical influences affecting mortality. 

(1) - Frecipitation, temperature and seasonal 
Gistribution of the same. 


Habits (Adults) 

— Selection of plants for oviposition as detaiied in 
preceding sections. 

—~ Oviposition hebits of adults as afiected by 
meteorolcszical conditions (supplenental to previous 
investigations incicated in appendix) 

— Dispersion of aduits as affected by winds supple- 
mental to previous investigations indicated in 
Appendix) 


(Section IV on page 10) 
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IV - Dispersion 


Flight - as noted under III - D - 4. 
Relation of artificial and common carrier to dispersion. 


A 
B 


eI 


a) 


ae 


~ 


Continuation of investigations relative to trans- 
portation ot eggs, larvae, pupae or adults in commer- 
Cial products. 


Relation of water-drift to dispersion of host plants or 
waste commercial residues. 


Continue investigatio.us relative to water-drift of 
infested material in lakes, rivers, etc. 

Special attention to water-crift of infested material 
from HEADWATERS and along the banks of large rivers 
draining, or passing throucsh, aon-infested territory. 


Dispersion as indicated by status of infestation. 
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Field surveys in selected, representative townships 

in older portion of each infested arca (New England, 

eastern New York, western New York, Ohio, and Michigan) - 

Such surveys to be made in the same, or nearby, fields 

each year. Object is to trace the annual development 

of infestation from year to year, since the borer was 

discovered, and to serve as an index of the probable 

ultimate status of the inscct as a pest. Five ficlds 

to be surveyed in each township, sucn ficlds originally 

selected at random. One hundred consecutive plants to’ 

examined for infestation in cach of five representative 

portions of the field. A total of 500 plants. Each 

unit of 100 plantsselected at random, one unit in cen- 

ter of the field and one unit in the center of each 

quarter of the field. Dissect 10 infested plants per 

field to determine average mumber of borers per in- 

fested plant. (Limited to 10 plants because of owner 

objections and time consumed). Inciude following data 

on special forms: 

- Date of observation and obseryer, 

- State, county, and township. 

-~ Name and address of grower. 

- Tipe and varicty of corn. 

~ Date planted. 

- Stage of growth when examined. 

~ Number plants examined, 

- mn = infested. 

- Number rows in-ficld and average plants per row. 

- Approx. acreage in field. 

- Number infestcd plants dissected and avcrage larvae 
per infested plant. 

- Maximum larvae per infested plant. 

~ Estimated yield of field (excellent, good, average, 
Ox poor) . | 

~ Charactcr of soil. 


Note: Same method and form to be used in field surveys 


to determine % infested cornstubble and ears. 

(1) - Tabulate and summarize to show % plants infested, 
average larvae per infested plent, average larvae 
per 100 plants (infested and non-infested) in 
each field, township, county, and state. 


2 eeeveaeeticld surveys to include entire infested area in 


a 


0 


Middle West. For this purpose the infested area 
of Michigan, Ohio, Pennsylvania, and western 
New York will be "checkecrboarded"™ on a township 
basis. Indicated townships are surveyed. The 
data secured in the survey under D-1 is also in- 
cluded. 

to n - Same procedure as in D-l-a to n. 

(1) - do. 

- Classify infestation according to ecological in- 

fluences. 
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(1) - Types of soil, flora, fauna, terrain, river 
valleys, hill country, watcr-coursces, flocd 
plains, ctc. 

3 - Ficld surveys (new Englond) in ficlds of economic 
hosts other than ecrn (beets, beans, cclory, etc.) 
using same procedure as above. 

4 - Special ficld survey in New England to determine 
% of cars infestcd and economic loss in commercial 
plantings 4 sins same proceaure as above. 

5 - Special field surveys to determine % of weeds in- 
fosted. Confined to the more susceptible species. 

6 = Classification o£ infested area according to the 
intensity aud charactcr of the infestation. The 
approximate size of the area in each class to be 
indicated and mapped. Compare rclative size of 
area in each class and its distribution from year 
to year. 

a - In the Middle West. 

(1) - Class I - Areca in which corn and a small % 
of susceptible weeds endeccomic plants ovher 
than corn »re infestvec. 

(2) - Class II - Arca in which the infestation is 
confined almost excinusively to corn. 

b - In New England. 

(1) - Class I - Arca in which corn, weeds, grasses, 
floweringblanits, ana crops other than corm are 
heavily infested. 

(2) = Class II - Area in which the infestation is 
confined principally to corn with a small % of 
infestation in susceptible economic plants othey 
than corn, and in weeds. 

(3) ~ Class III - Arca in which the infestation is 
confined almost exclusively to corn. 


7 ~ Indirect injury and commercial ioss to corn. 
a - Reduction in number of cars due to injury to plant. 
b- Go. weight ado. 
Cc - do. quality do. 
ad - do. quality of grain do. 
e - Effect on viability of seed. 


V - Host Plants 


A - Continuc list of all economic and non-economic plants foun 
infested. The list should be arranged alphabeticaily and 
systematically. 

Host plants classified according to 

- Relative susceptibility. 

- Nature of infestation. 

- Frequency of occurrence. 

- Stages of insect involved (generation in New Englan 4) 

— Portion of plant attacked. 

- Designate whether each plant on list is probably a 

truefood plant, a shelter plaut, or both. 

2 -~ Secure authentic determination of each new host plant 

and of the insect found therein. 

Exhibit material. 

- Herbarium of ali host plants, including summer, and 

winter condition (seeds,fruit, etc.). 

2- Jars of preservatives containing eacn speciesand im- 
portant variety and showing typical infestation in 
each. 

3 - Photographs of plants, or portions thereof, showing 
typical infestations. 

¢ - Seasonal abundance of the insect in each of the more 

important host plants accoriing to 

~ Condition of plant. 

- Durability of plant for protection. 

- Due to abandonment of plant for new food supply. 

~ Duc to oecurrence of first and secoudgeneration (New 

England). . 
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Portions of plant attacked as related to seasonal 

growth of plant and seasonal development of insect. 
Duration, extent, nature, and anpearnauce of infestation. 
Proportion of plants attacked in heavy, medium, ond light 
infested arcas. 

Relation of certain plants to vitality and future devel- 
opment of insect. 


a 
b 


- Directly 
- At the end of several generations. (Detailed under 
Ue ar te 


Examine al1 plants suspected of functioning as host plant 
Study plants which may bo repellant or toxie to the bore1 


VI - Investigations in Europe (K. W. Babcock and assistants) 


A 


C 


- Distribution. 
1 - Checking of recorded distrioution and scouting of 


suspectcd new areas, not previously recorded. 


- Scasonal History. 
1 + Collect data in Hung2ry, Yugoslavic, Roumanic, 


C 
d 
=. A 


1 


Cacchoslovakia, Italy, France, Gormany, Spain, 
Belgium, and Poland. 


a - Seasonal history ooservations in important areas. 


Essentially same method as detailea in ITI-B. 


b - Collection of data relating to separation of 


a 


C 


seasonal cycle zones; particulerly important for 
obtaining data dealing with the development of 
various habits accompanying a change of seasonal 
cycles. 

(1) = Important regions showing the merging of 
two-generntion into a one-gceneration area 
and vice versa, 

(2) - Important regions exhibiting reaction of the 
insect to radically different types of climate 
(temperate; warm, dry; cool, dry; semi-arid; 
under irrigation, etc.). 

- Collicction of cata in typical one-gene ration area. 

ae do. two-generation do. 

bundance and Damage. 

Collect data from countries listcd under B-1, with 

special emphasis on work in Centrel European Corn 

Belt where conditions are essentially similar to 

thosc cxist ing in our middle Western states. ang ears 

- Note % of infestation and damage to stalkg/, arval 

populntions, type end variety of corn involved, date 
of planting ond harvcestirg, condition of corn. 
Abundance of cgegs and smell larvae secured in early 
Season observitions. 

~ Infestation and damage to economic crops other than 

corn. 

(1) +- Nete whethcr such infcstations are associated 
with, or independent of, corm. 

~- Infestation in wecds. 

(1) - Same as C-1-b-(1). 


- Host Plints. 


= 


Economic 


2 - Kon-cconomic. 
- Parasites (in cooperation with Hyeres, France, laboratory, 


z 
2 
3 


- 


Records of parasitism ensountered during numerous 
dissections involved with ficld work. 

Records of parusitism from special scctions, or areas 
designated by br. Thompson of Eycres laboratory. 
Systematic collection, ana subsequent dissection for 
parasitism, of various stages of the insect. Such 
colicctions made in areas where the abundance cf the 
insect, or cther considerations, warrant the same. 


- Natural Enemics Eneountered Other Than Parasitcs 
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A ~ Continuation of present investigzti 


by 7 oS: 


Control 

- Measure effectiveness of cuntrol metnods practiced, 
by an exaininetion of debris remaining in ficlds at close 
of treatment. 

& ~ Procedure same as detailed in II-A-2-a-(1). 

~ Measure effectiveness of syecial control measurcs 

practiced, not adapted to G-l-a. 

~ General observations relating to methods and effective- 

ness of control measures practiced. 

& - Analyze data from ficld infestation surveys to show 
etfcet of time of planting and use of txpes, varicties 
and strains of corn. 

b - Same procedure for other economic Crops. 

Metcorologicil rocords with special emphasis upon data, 

needcd for proper intrepretstion and correlation of bio- 

logical and economic data secured during investigations. 

Agriculturel records with special emphasis upon cultural 

methoés, crop rotations, phenology, associated irsects, 

ete., needed for proper interpretation of biolcgical and 
economic cata secured during investigations. 


VII - Investigations atieee OUTLeUy. 4 


Note: In cooperation with Jiupanece seetle Investigitions 
tions with same general 

plan as outlined under VI. 

- Biological observations. 


2 ~ Economie " 
34 = Ecological _ 
4 - Parasites. 


& - Shipment to the U. S. of those species which 
investigation may demonstrate as suitable for trial 
in this country. 


VIII - Natural Enemies. 


A - Parasites (Investigations in U.S.) 


i = Foreign. 
a - Importation of parasites from Europe (See VIII-B-2 
and 3). 
(1) - Store matcrial and reer parasite acults at proper 
time indicated. 
b - Liberate all adults not required for laboratory 
breeding. 

) - New England 

New York 

Pennsylvania 

Ohio 

Michigan 

~ Indiana. 

(2) - Precautions to prevent possible escape of 
hyrerparasites, 
© =~ Allot quota of matcrial to coopcerators at Dominion 
(Canada} Parasite Laboratory, Chatham, Ont. 

Note: 1966-1927 importations are expected to excecdthose 
of 1925-1926 in which two parasite species 
(Eulimneria erassifemur Thom.} and (Microgaster 
tibialis Nees.) arrived in the cocoon stage; to- 
gether with .oprox. 500,000 corn borer larvae from 
which were recred 5 species or parasites vig: 
(Apantcles s»., Macrocentrus Sp., Angitia punctoria 
Roman, Zcnillia roscanie B.B. and Masicera senilis 
Ronad.). A puyol parasite (Phreogenes planifrons 
Weem.) arrives in large iuumbers in the summer Ship- 
ments. 

d - Laboratcry breeding of p.rasites fovliberation, 
using importce adults for breeding stock. 
(1} - Special campaign to-produce large numbers of 

Apanteles sp. aud Mierog:ster. Using methods 

already dcveloped, 
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{2) - Perfection of xveve m-thods to inercase 
economy anc efficicncy. 

(3) - Devclopment of biccding technique for 
Six other svailable spcecizs through studics 
of thcir hcbits. 

@ - Recovery of abcve importcd species in the ficld. 

Note: Five species of the ten species lidcrated have 
" been recoverct in the ficld it the close of the 
1926 season. 

(1) - Bulk collections of infested cornstrlks 
placed in sercencd inscetarics. Collect all 
parasites cmerging therefrom. Determine spe- 
cies of importcda parusites involvcd and compute 
their abundance end status in nvtural control. 

(2) - Small collections of host larvac placcd in 
cages. To determine more accuratcly the % of 
parasitism, rate and dircetion of parasitism, 
etc. 

2 ~ Native Parasites. 
& - Continue observations anc comparisons re native 
species, 
(1) - Special colleeticn of nost cgzs to detcrmine 
effectivencss of Trichogramm, minutum Riley. 
(2) - Same methods as detailed under e - (1) and (ar 
5 — Study cof reared and pinned parasites in cvlleetions, 
(1) - Systematic grouping of specimens. 
(2) - Preparation for-refcrenec to grcup specialists 
; in National Muscum or elsewhere. 
B~ Parasites (Investigations in Europe). 
Note: Dr. Thompson, Dr. P.rkcr and assistants. 


1 + Collection of motericl for study. 
& - Parasite cocoons or puparia 
(1) - Study of s.ccics hibernating as above. 
(2) - Biclogy, hyperparasites, intcrrelations, 
economic status, ctec. 
b = Host Larvac and yupac. 
(1) - Dissections of larvae from various arcas. 
(2) - Stucy of specics present, their dcter- 
mination, relationships, ctc. 
“(b) - Optimum areas of parasitism detcrmincd 
as above. 
(2) - Adult osrasites rearcé from above are studicd 
as in 1-a-(1} and (2). 
Collcetion of matcrial for Shipment to Arlington, 
MOSS., laboratory. 
a - Select best arcas for collections bascd upon data 
secured from dissections. (Four such arenas are 
vutstanding in France and one areca in Italy. 


ND 


b - Establish traincé Suycrvisin,; collcctors in cach 
areca. 
(1) - Hire nocossary local collectors. 
CG = 


selecs local sites from which collections are mace. 
5 ~ Method of Scik.Ing matcrial to Arlington, Mass, 

a - Species hibernating in coeocn st2ge sent to Faris, 
held uncer refriccration until scent to New York 
uncer refrigeraticn. Mct at boat by Arlington 
representative and takcn to Arlington. 

b-- Host larvac, some of which contain intcrnal para- 

Sitcs, mailed dircct to Arlington in lots of from 
m.00) to" 10,000, 
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c —~ Summer collections handled similar to above. 


4 — Study of conditions in different areas under ooser- 


Or VI 


vation. 

— Biclogy of host. 

— Host plants. 

— Reaction to ecological conditions. 

— Reaction to widely different types of agriculture. 
~ Control methods observed and their value. 
Cooperation with K, W. Babcock as indicated under 
Section VI 

Miscellaneous cooperation re parasites of alfalfa 
weevil, elm-leaf peetle and Zuropean earwig. 


1 e200 


GO = Parasites (Investigations in Orient) 


Hf 


ad 


~ Procedure indicated under section VII. 

- Continuation of parasite shipments according to 
results of investigations to determine species pre- 
gent in the Orient, their biology interrelationships, 
economic status etc. Preliminary shipments received 
late in season of 1920. 


D — Predators. 


1 


—~ Insects, 2- Spiders. 3- Birds. 4 Animals. 

a — Continuation of studies relating to the economic 
status of each of the above as natural enemies of 
the corn borer. 


IX - Disease. 


A - Casual observations re death of larvae from disease. 


ns 


- In the field. 2 —- In rearing cages. 
a — Refer such specimens to specialists for determina- 
tion. 


X - Miscellaneous. 


A 
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Laboratory Methods and Technique. 

—- Continuation of studies to develope rearing cages. 
for eygs, larvae, pupae and adults. 

—- Incubators and other conditioning apparatus. 

- Large field cages for transfer experiments. 

Taxonomy and Exhibition. 

— Preparation and preservation of material for exhibi- 
tion or study. 

a —- All stages of the corn borer and associated insects. 

b — Typical samples illustrating injury to host plants. 

~ Preparation of exhibit cases, Riker mounts, etc. as 
indicated under B-1l. 

- Arrangement and care of working collection. 

a —- Corn borer and associated insects of the group. 

bd - Parasites. 
Statistics. 

—- Crop losses, 

a —- Corn. 

b — Other economic crops attacked. 

Corn acreages and value of crops. 

Weather reports and other meteorological data. 

— Maps, 

Photography. 

Photosraphs of 

- Appgratus and experimental equipment. 

— Drawings, maos, charts signs etc. 

~ Infested plants, and portions thereof, showing typi- 
cal injury and life stages in situ. 

— Parasites and technique employed. 

— Associated insects and their typical work. 
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XI - Appendix ~ Projects completed or suspended. 
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Burning infested material by use ef oil torch; flame; 
power pump; incinerator; in piles-usinz wood, eil, brush 
ete as fuel. 
Steaming infested material with pcertable boiler; with col- 
lectin. vehicle and under partial vacuum. 
Crushing infested material with special machine designed 
for this purpose; with heavy roller; with tractor; and 
with disc harrow. 

Burying infested material in manure and compost. 

Plowing under infested material. Detailed studies of 

the reaction of larvae and pupae when plowed under, or 
hand-buried, in the Summer, Autumn and Spring in scils of 
various types and under varyin. conditions oi soil tem- 
pemture and soil moisture. 

Feedinz infested material to livestock. Detailed studies 
pertainin. to the mortality of larvae and pupae and suit- 
ability of treated material as food when cut by various 
types of ensilaze cutters. 

Insecticidss. Detailed studies pertainin, to the eifect 
of various poison sprays and dusts when directed a.ainst 
the e338, larvae, pupae and adults of the corn borer — 

as applied to zrowinz corn, vegetables and rlowers. 
Herbicides. Use oz standard and specially prepared nerbi- 
cides directed against susceptiole weed hosts of the corn 
borer to determine effect on eg:s, larvae and pupae within 
the treated weeds; the killing effect on the weeds; efiect 
on sucsequent flora of treated areas with special rererence 
to plants not hosts of the corn borer. 

Fumigants. gicect of various fumigants under atmospheric 
pressures, and under partial vacuums when directed a.ainst 
infested oroom corn, cornstalks and corn on coo. sfrect 
of such treatment on germination of seed and su»sequent 
develooment of plant. 

Heating infested material. Effect of heating infested 
ear—corn and broom-corn under varyin:, conditions oz con- 
tainer temperature and numidity, and under various condi- 
tions of exposure. Efiect of such treatment on germination 
or seed and subsequent development of plant. 

Special plantinzs and field ovservations to determine pos- 
Sible utility or early plantings of sweet csrn as trap 
crops. 

Special plots and field observations to deteruine status 
oi various eccnomic tiz:ld crops, vegetartles and rlewers as 
hosts ox the corn borer and to determine the status of the 
comnerc.al products of each under quarantine restrictions. 
Use of hogs, sheep, goats, cattle, horses and chickens as 
possible aids in cleaning-up infested cornfields and weed 
areas. 

Planting oonoxious or toxic plants with corn to repel 

P. nuvilalis. 


Lire-History, Seasonal History and Habits. 


1 — Detailed studies of the duration and description of stages 


(eze, larva , pupa, adult) under varyinz conditions oz 
temperature and moisture. 


e —- wiscellaneous and detailed studies oi larval navcits, 


includin,, fertility, hatching, establishment, molting, 
feedin., duration of life without food, adaptavility to 
unusual hosts, mi.ration, hibernation, mortality, reac- 
tions to air, soil and water, grepgariousness, trooisms, 
Spinnin;, cannavalism, 
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Misccllaneous and detailed studies of adult habits 
including ecpulation, oviposition, tronisms (lights, 
baits, asscembly, ctc.), flight, feeding, reactions 

to air, soil, and water. 

Special project to determine distance of Gispcrsion 
by flight and the influences responsible for such 
Gispersion, 

Special project to determine distance of dispersion 
by water-drift of infested materixl and the influences 
responsible for such dis version. 

Relation of artificinl and common carricr to dispersion. 
Relation of const.nt and variable temperatures and 
humidities to the cviposition and curation of life 

O27 “dul s 

Relxtion of temperature anc precivitation to seasonal 
developmenfineluding expcrimnts to determine corre- 
lations of the development of the egg, larva, and 

pupa at varicus const.int temnceraturcs; threshold cf 
development; criticrl points in the developmental range 
of temperature (death Loints, optimum, maximum cond 
minimum rates); effectiveness of cconstint and variable 


temperatures upon development; accumulated tempgratures 
‘above varicus thresholds of develooment from 45°to 54 


Fahr.; constructicn of velocity curves of Géevelopment 
for egg, larva, ané pupa; relation of temperature to 
Size, color, and m:rkings of adult; importance of hi- 
bernation in its relation to future Cevelopment; effect 
of winter precipit.tion upon future scasvunal histury 
and development; stitc of hibernation; and hibernation 
quartcrs in relation to the cmergeuce from hibemetion. 
Hibernation experiments, inclucing a study of the manner 
and ease with which hibernation may be broken up; the 
need for tempcratures below the "actual" threshold of 
development; the emergence from hidbcrnation; and, the 
rearing of resulting »rogeny under field conditions, 
from m.terial which had been subjectcad to successive 
periods of abnormal hibernation conditions. 

Statistical study of metecrological records, anc other 
environmental surrvundings, of typical localitics 
within the world distributicn of the corn borer and the 
constructicn of hythergraphs of such localities for 
comparison with acecmpanying seasonal historics of the 
corn borer. To furecast the provable scasonal history 
(number of generations) in localiticgséf the U.S, not 
then infested by the inscct. 

Stucy of possible symbictic interforence with senasona 
history in v-crious environments. 

Specirl project to Cctcrmine comp:rative winter mortality 
under varicus environments. 

Effcevs of local physicalfentures and terrain on éis- 
Version. 


st Plants. 

Seasenal abundance of the insect in cach of the more 
importint hest plants. 

Specific dctcrmination of cach host and host plant listed. 
Detailed investigation of all Suspected sreenhvwuse plants 
likely tc enter commerce ané the possibility of a third 
gencration of the curn borcr developing therein. 
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Histology. 

~ Stucics of internsl and external anatomy of egée, 
larva, pupa, and adult. 

~ Study of »rosressive structural changes taking 
place within the egg ond pupe. 

- Brief study of scetions of male and female moths 
with special emphasis u,on the reproductive organs. 

- Special studics to determine structural reasons 


why overwintcring larvce of corn borer co not feed 
prior to pupation. 

- Special stucies to ascertain jossibility of existing 
differences in intern.1 or extern.l anatomy of Larvae 
from one anc from two generation areas. 

- Snecicl studies to detcrmine the function of the 
trachenl closing appcratus cf the larva with special 
reference to the ability of hibernating larvae to 
survive prolonged. submergence in water and exposure to 
powerful fumig nts. 


Parasites. 

~ Histolozical study of the biology of Trichogrammna 
minatum Riley as related to its parasitism of P. mubilali 
eggs. 

~ Extensive rearing aud liberaticn campaigns on the two 
foreign parasites Exeristes roborator snd Habrobracon 
brevicornis. Rieter: 


Predators. 

-~ Snecial studies with infested cornstalks placed in 
selected locrlities to determine the statusof birds 
as »redators in destroying the overwintering larvae. 
Determination of svecies of birds involved and assign- 
ment of relative value of each. 

~ $:ceial project in cooperation with U. 5S. Biologica 
Survey to determine status of birds as natural enemies 
of the corn borer - and the species of birds concernec. 


Disease. 
- Study to determine causative agent responsible for 

death of l-rvae killed by Gise.se and the possibility of 
artifici2rl cultivation .nd disseminetion of such cousative 
agent. 


Laboratury Methods and Technique. 
-~ Develovnent ofmethods, cages and special apparatus 

for rearing material anc concucting sycci.l investigatior 
ineluding cages, incubaters, funigatoriuns, heating 
chambers, ctc. 


Taxonomy ond Systematic. 

- Detailca study of the morphology, biology, host plionts, 
econonic¢status ané systematic relationship of the 
Genus Pyreusta, with especirl reference to species 
ossociatea with the corn borer. Including preparation of 
a key for their scparation, basca upon cg, Larvet, 
sup21 or adult characteristics. 


- Gencral study of species of boring larvae resembling 
the corn borer. Including those specivs which resemble 
P. mubilalis in the appearance of their various stages 
or whose characteristic injury to their host plant 
resembles P. mubdilvlis. 


Miscellancous. 
- Special study of relative cconomic status and habits 


of curn earworm when associated, in destructive 
numbers, with the corn borer. 


